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(54) ARRAY CONTROLLER AND DATA SERVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an array 
controller that can fast transfer data to a host 
computer. 

SOLUTION: This controller has an I/F part 14, which 
transfers at least a control command or status to a 
central control part and a DATA I/F part 1 7 that is 
prepared separately from the part 14 and transfers the 
data, which have been read out of a hard disk 7. Thus, 
the I/F part 14 which transfers the relative information 
on the control command, etc., is prepared separately 
from the I/F part 17 which reads the data out of the 
disk 7 to transfer them. Therefore, the controller can 
receive another control command from the central 
control part even when it's transferring the data to an 
external device, for example. In other words, the transfer 
of data of the I/F part 14 is never affected even if the 
I/F part 17 is kept in an occupied state from the start of 
the transfer of data through the end of the transfer of 
data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An array controller which can transmit data which is controllable in parallel and read 
two or more sets of memory storage characterized by comprising the following from said memory 
storage based on directions from an external host computer to an external device containing 
said host computer. 

An interface part for commands for transmitting control-commands pertinent information 
between said host computers. 

An interface part for data for performing a data transfer which it was provided separately from 
the interface part for commands concerned, and was read from said memory storage to said 
external device. 

[Claim 2]The array controller according to claim 1 constituting based on directions from said 
host computer so that writing of data to said memory storage may also be possible and said 
interface part for data may be used also for a data transfer for writing from said external device. 
[Claim 3]A data server comprising: 
The array controller according to claim 1 or 2. 

Have the 2nd interface part for connecting with two or more memory storage controlled by this 
array controller, the 1st interface part for connecting with said interface part for commands of 
said array controller, and said interface part for data, and. A host computer it can be directed 
that data according to a request from a terminal unit of the data supply point which is said 
external device is read, and transmits to said terminal unit to an array controller of said storage 
device array. 

[Claim 4]A data server comprising: 

The array controller according to claim 2. 

Have the 2nd interface part for connecting with two or more memory storage controlled by this 
array controller, the 1st interface part for connecting with said interface part for commands of 
said array controller, and said interface part for data, and. Can direct to read data according to a 
request from a terminal unit of the data supply point which is said external device, and to 
transmit to said terminal unit to an array controller of said storage device array, and. A host 
computer it can be directed that writes data for writing transmitted from said external device in 
said memory storage. 

[Claim 5]As said 1st interface part by the side of a host computer for connecting with an 
interface part for commands of said array controller, The data server according to claim 3 or 4 
using an interface part or an RS232C interface part for printers with which a host computer is 
provided. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is operating two or more memory storage in parallel, and a 
vast quantity of data of an image, a sound, etc. processed, for example with computer apparatus 
is made to record on a high speed and real time, It is related with the data server provided with 
the array controller which can be made to read, and its array controller. 
[0002] 

[Description of the Prior Art]From before memory storage, such as a hard disk drive, in operating 
two or more set parallel, for example. The storage device array which can respond to a high 
speed and real time is known by the demand of the data read from a main computer, or data 
writing, and the array controller used as the control section is also known. The data server using 
this storage device array is also considered. 

[0003]And to the conventional array controller by the personal computer (it is hereafter written 
as a personal computer.) as a host computer, or the interface part for workstations. There is a 
thing of the gestalt of the add-in board provided with the interface part called PCI (Peripheral 
Component Interconnect). The array controller of this add-in board gestalt is inserted in the 
expansion slot by the side of a personal computer or a workstation, the array controller itself is 
connecting with the memory storage group of a controlled object, and it performs control to a 
memory storage group based on the directions from a personal computer etc. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in the interface part between the personal 
computer as a host device, a workstation, etc. and an array controller, it is necessary to transmit 
the data for read-out memorized by the memory storage group, and the data for writing for 
recording on a memory storage group at high speed. It is necessary to transmit various control 
commands for making the reading processing and writing processing of data perform besides the 
read data or the data for writing, the status to which it is answered from a processing object as 
a result which receives control commands, etc. 

[0005]However, generally the data for read-out memorized by the memory storage group has 
large data size so that it may be represented by the video data, for example, and predetermined 
time is needed for the data transfer. Therefore, during the data transfer, directions of data read 
with a new host computer cannot be issued at an array conte rotor. That is, it will wait until data 
communications are completed, and a response falls. And this response falls as the frequency 
where a host computer issues data read directions becomes high. 

J)006]Therefore, when the request from many terminals tends to be received when it applies to 
a data server, and it is going to supply the data according to the request to real time as much as 
possible. The fall of the response between the above-mentioned host computer and an array 
controller leads to the fall of the response of data supply to the request from a terminal. For 
example, the video-on-demand (VOD) service which enabled it to see the movie etc. which are 
wished to have when a user wishs is studied, and this VOD service, If desired video televising is 
requested from the set top box (STB) provided in the user side who becomes an information 
output side, the image and sound according to the request will be transmitted to a user from the 
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information feed unit called the video server prepared for the purveyor-of-service side. In such a 
system, the information for supply outputted to the information printing terminal side is video 
information, and is outputted at any time according to the request from an information printing 
terminal. Therefore, if the control commands for the next processing cannot be published, either, 
unless the data transfer processing to one certain request is completed, a response will fall, and 
the fall of this response will lead to the deterioration of information supply service. 
[0007]This invention is made in order to solve the problem mentioned above, and it sets it as the 
1st purpose to provide the array controller in which the high-speed data transfer between host 
computers is possible. When it applies to a video server etc., offer of an effective data server is 
set as the 2nd purpose in respect of the improvement in response time. 
[0008] 

[The means for solving a technical problem and an effect of the invention] The invention 
according to claim 1 made in order to attain said 1st purpose, In the array controller which can 
transmit the data which is controllable in parallel and read two or more sets of memory storage 
from memory storage based on the directions from an external host computer to the external 
device containing a host computer, The interface part for commands for transmitting control- 
commands pertinent information at least between host computers, It is provided separately from 
the interface part for commands, and has an interface part for data for performing the data 
transfer read from memory storage to the external device. Information like the status to which it 
is answered from the controlled object side other than the control commands themselves as a 
result of the control commands is included in control-commands pertinent information. 
[0009]Although the array controller of this invention can transmit the data read from memory 
storage to the external device containing a host computer based on the directions from an 
external host computer, About the exchange of the control-commands pertinent information 
between host computers, for example, control commands, and status, it carries out via the 
interface part for commands, and performs transmitting the data read from memory storage to 
an external device via the interface part for data. 

[0010]Thus, by preparing individually an interface for transmission of control-commands 
pertinent information, such as control commands and status, and an interface for data transfer in 
a case of reading data from memory storage, respectively, For example, even if it is during data 
transfer to an external device, another control commands from a host computer can be received, 
and an array controller which can realize data transfer high-speed as a whole can be obtained. 
That is, since an interface for control-commands transmission and an interface for data transfer 
have dissociated, Even if an occupied state of an interface part for data for data transfer from a 
data transfer start to an end arises, An interface part for commands is not influenced, but it can 
perform a control-commands control section continuously between host computers, without 
interrupting control management based on a predetermined program. 

[001 1]Not only data read and transmission from memory storage but also constituting writing of 
data to memory storage possible based on directions from a host computer, and constituting an 
interface part for data so that it may use also for a data transfer for writing from an external 
device is considered. If it does in this way, the data itself which is read from memory storage and 
transmitted to an external device can be updated and added, and high-speed data transfer can 
be realized at the time of the writing. 

[0012]An invention shown in claim 3 made on the other hand in order to attain the 2nd purpose, 
An array controller mentioned above and two or more memory storage controlled by an array 
controller, Have the 2nd interface part for connecting with the 1 st interface part for connecting 
with an interface part for commands of an array controller, and an interface part for data, and. It 
is a data server provided with a host computer it can be directed that data according to a 
request from a terminal unit of the data supply point which is an external device is read, and 
transmits to a terminal unit to an array controller of a storage device array. 
[001 3] Although this data server is applicable to what is called a video server etc., it leads to 
improvement of response time to a supply demand of a video data carried out from a terminal 
unit of the data supply point in that case. In this case, although it is possible that a request from 
two or more terminal units is advanced by arbitrary timing, If a host computer cannot take out 
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directions to an array controller to the 2nd request unless data transfer according to the first 
request is completed, the data transfer according to the 2nd request itself will be overdue. 
Similarly, a response as the whole — 3rd henceforth will be overdue — will fall. Therefore, as 
mentioned ab ove, by keeping data transfer from an exchange between an array controller and a 
host computer being influe ced, a response in the portion improves and a response to a data 
supply demand carried out from an external terminal unit also improves. 
[0014]When it applies to a video server especially, it is possible to be used for a system of 
video-on-demand (VOD) service which enabled it to see a movie etc. which are wished to have 
when a user wishs. In such a system, since it is what outputs data at any time according to a 
request from a user's terminal unit, it leads to the progression in quality of data supply service 
that improvement in a response to a data supply demand can be aimed at. 
[001 5] What is necessary is just to constitute so that directions with writing data for writing to 
which a host computer is transmitted from an external device in memory storage are possible in 
using an array controller which can also perform data writing control to memory storage, as 
shown in claim 4. Since an exchange between an array controller and a host computer is not 
similarly influenced by data transfer in this case, even if a response in that portion improves and 
writing operation of data for writing to memory storage, etc. occur, A response to a data supply 
demand carried out from an external terminal unit after all improves. 

[0016]When realizing as such a data server, as the 2nd interface part for data transfer by the 
side of a host computer, I/F for PCI explained also as conventional technology can be used. It 
connects by introducing this into expansion slots, such as a personal computer, and is made data 
transfer. It is possible to use an interface part or an RS232C interface for printers with which a 
host computer is provided, for example as the 1st interface by the side of a host computer 
corresponding to an interface part for commands for transmission of control-commands 
pertinent information. Of course, although an interface part for exclusive use may be provided, 
since there are many computers which it has from the first if it is an interface part or an 
RS232C interface for printers, it can be used. 
[001 7] 

[Embodiment of the InventionjHereafter, an embodiment of the invention is described with 
reference to drawings. Drawing 1 is a block diagram showing the composition at the time of 
[ whole ] applying to a video server. Two or more SCSI buses 6 are connected to the array 
controller 5. In distinguishing two or more SCSI buses 6, it describes as a SCSI bus (0) - a SCSI 
bus (m). Two or more hard disk drives (HDD) are connected to each SCSI bus 6 of the. In 
distinguishing two or more hard disk drives 7, suppose that ID (0) - ID (n) are attached and 
described. The disk array A is constituted by two or more hard disk drives 7 connected to these 
array controllers 5, two or more SCSI buses 6, and it. 

[0018]On the other hand, the host computer B which controls this disk array A is constituted by 
the storage parts store 1, the central controlling part 2, the 1st interface (it outlines the 
following "I/F") part 3, the 2nd I/F part 4, the 1st add-in board 8, the 2nd add-in board 9, etc. 
[0019]The 1st I/F part 3 is an interface for performing the control commands as "control- 
commands pertinent information", and transmission of status, and the 2nd I/F part 4 is an 
interface for mainly performing data transfer. The array controller 5 mentioned above is 
connected to the central controlling part 2 via these two I/F parts 3 and 4. 
[0020]The 1 st add-in board 8 and 2nd add-in board 9 are connected to the 2nd I/F part 4. 
These two add-in boards 8 and 9 receive the data written in the hard disk drive 7 of the disk 
array A from the outside, and transmit the received data to the array controller 5. and. It is a 
LAN board for transmitting to the terminal unit (not shown) etc. which were connected via the 
communication line which does not illustrate the data recorded on the buffer which it is read 
from the hard disk drive 7, and is later mentioned in the array controller 5. 

[0021]Although the central controlling part 2 of the host computer B serves as a control subject 
of the main operations as a video server, it roughly divides and there are the following two kinds. 
When a request is advanced from the terminal unit (not shown) connected via the 
communication line (not shown) accommodated in the 1st add-in board 8 or 2nd add-in board 9, 
one of them. It is operation of transmitting the data according to a request to the terminal unit, 
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and another is operation of incorporating a sound and picture image data from the exterior newly, 
and storing it in the hard disk drive 7 of the disk array A. 

[0022]Data distribution to an external terminal unit is performed as follows. The central 
controlling part 2 as a control subject of a video server, As opposed to the supply request of the 
image and voice data which were sent from STB (Set Top Box) as a terminal unit, etc. for 
example, it was connected via the 1st add-in board 8 and 2nd add-in board 9, The data 
according to the request memorized as a file is read to the hard disk drive 7 via the array 
controller 5, and the terminal unit side is supplied via the 1st add-in board 8 and 2nd add-in 
board 9. 

[0023]On the other hand, data storage operation is performed as follows to the hard disk drive 7. 
A new sound and picture image data are incorporated from the exterior via the 1st add-in board 
8 and 2nd add-in board 9, or are incorporated via the I/F part etc. which were connected to the 
2nd I/F part 4 and which are not illustrated, and it is transmitted to the array controller 5. The 
array controller 5 records the transmitted data on the hard disk drive 7 in the form of a file etc. 
[0024]Next, the array controller 5 is explained with reference to drawing 2. The array controller 5 
is provided with the following. 

CPU1 1 which manages control of the array controller 5 whole. 
ROM12 a program, various parameters, etc. were remembered to be. 
RAM 13 used as the work area of CPU11, and data storage area. 

The command I/F part 14 equivalent to "the I/F part for commands", and the interruption 
control section 15, Two or more command buffers 16 and the DATAI/F part 17 equivalent to 
"the I/F part for data", Two or more DATA buffers 18, read/write parity generating and the bus 
changeover section 19, two kinds of chunk memories, i.e., chunk memory (1) 20, and chunk 
memory (2) 21, and the SCSI control section 22. 

Chunk memory (1) 20 and chunk memory (2) 21, and the SCSI control section 22, Since it is 
provided every SCSI bus 6 and SCSI bus 6 exists to ID(0) - (m) in this embodiment, the SCSI 
control section 22 will exist to ID(0) - (m) similarly, and chunk memory (1) 20 and chunk memory 
(2) 21 will be connected to each. 

[0025]It is connected to the central controlling part 2 via the 1st I/F part 3 (refer to drawing j) 
by the side of the host computer B, and it is connected to the command buffer 1 6 and the 
interruption control section 15 in the array controller 5, and said command I/F part 14 is used 
for transmission of control-commands pertinent information. Information like the status to which 
it is answered from the controlled object side other than the control commands themselves as a 
result of those control commands is included in this "control-commands pertinent information." 
[0026]The command buffer 16 is prepared by two or more area so that one or more commands 
can be processed simultaneously. In distinguishing two or more command buffers 16, suppose 
that the number of 1 - h is attached and described like a command buffer (1) - a command 
buffer (h). 

[0027]The interruption control section 15 receives CPU11, when the central controlling part 2 
generates interruption to the array controller 5, after setting a command to the command buffer 
1 6, When the array controller 5 generates interruption to the central controlling part 2, it has the 
function to generate interruption to the central controlling part 2, respectively, via the 1st I/F 

part 3. 

L0028]When applying what is called a personal computer as the host computer B, it is also 
possible to apply general-purpose ports, such as a printer port and an RS232C port, and to, 
apply I/F for exclusive use, of course, for example as the 1st I/F part 3. 

L 0029]On the other hand, the DATAI/F part 17 is connected to the central controlling part 2 via 
the 2nd I/F part 4 (refer to drawing 1 ) by the side of the host computer B, and it is connected to 
the 1st add-in board 8 and the 2nd add-in board 9 grade, and. It is connected to the DATA 
buffer 18 in the array controller 5, and is mainly used at the time of a data transfer. 
[0030]The DATA buffer 18 is prepared by two or more area so that the demand from two or 
more add-in boards 8 and 9 can be met. In distinguishing two or more DATA buffers 18, suppose 
that the number of 1 - k is attached and described like a DATA buffer (1) - a command buffer 
(k). 
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[0031] As this DATAI/F part 17, the art of PCI (Peripheral Component Interconnect) explained 
also as conventional technology can be used. That is, it is an add-in board gestalt, and array 
controller 5 the very thing will insert the array controller 5 of this add-in board gestalt in the 
expansion slot by the side of the host computer B, and will connect. Of course, the 2nd I/'F part 
4 by the side of the host computer B in this case is also I/'F corresponding to PCI. 
[0032]Next, operation of read/write parity generating and the bus changeover section 19 is 
explained. Read/ write parity generating and the bus changeover section 19 are provided with 
internal bus side I/O control unit 30, parity generating, the check part 31, and SCSI bus side I/O 
control unit 32 as shown in Drawing 3 - drawing 6. 

[0033]An internal bus is assumed to be 32 bit width, it treats as a bus of the unit summarized 
every 8 bits, the number of 0-3 for discernment of each bus is attached, and it expresses with 
this embodiment the A bus 0, the A bus 1, the A bus 2, and the A bus 3. The SCSI bus 
connected to the array controller 5 is made into five 8-bit SCSI buses, and one line of them is 
explained as what is other four buses for parity. 

[0034]The operation at the time of the light to the hard disk drive 7 is explained to the beginning. 
As shown in drawing 3, internal bus side I/O control unit 30 at this time serves as an input to 
the A buses 0-3, and serves as an output to B buses 0-3. In detail, the contents of the A bus 3 
will be outputted to the A bus 2 and B bus 3 to B bus 0 as it is at the A bus 0 and B bus 1 at 
the A bus 1 and B bus 2. The value of four B buses 0-3 is inputted into parity generating and the 
check part 31, and the parity account value of the value which is four is outputted to B bus P. In 
SCSI bus side I/O control unit 32, the value of B bus P and B buses 0-3 is inputted, and it is 
outputted to C bus 0-4. 

[0035]Next, the operation at the time of the usual lead of the hard disk drive 7 is explained with 
reference to drawing 4. Since SCSI bus side I/O control unit 32 is operation of the lead from the 
hard disk drive 7, the C bus 0-4 side serves as an input, and the value of the bus is outputted to 
B busP and B buses 0-3. Since the value of B busP and B buses 0-3 is inputted, by taking the 
exclusive OR of the value of B buses 0-3, a parity value is calculated in parity generating and 
the check part 31, and the result compared with the value of B bus P is outputted to them as a 
parity check result. B buses 0-3 are inputted into internal bus side I/O control unit 30, and it 
outputs to the A buses 0-3. 

[0036]Next, the hard disk drive 7 connected to the bus of the identification number 3 breaks 
down, From the hard disk drive 7 connected to the bus of the identification number 0, and the 
hard disk drive 7 connected to other three buses (identification numbers 1-3), operation in case 
the data of the hard disk drive 7 connected to the bus of the identification number 4 is restored 
is explained with reference to drawing 5. 

[0037]In this case, the value of C bus 0-3 is inputted into SCSI bus side I/O control unit 32, and 
the value of C bus 4 is unfixed. To the B bus 0-3 side, the value of C bus 0-3 is outputted to B 
busP and B buses 0-2, respectively. And the value of B busP and B buses 0-2 is inputted into 
parity generating and the check part 31, the value which should be outputted to C bus 4 by 
taking the exclusive OR of those values is restored, and it is outputted to B bus 3. B buses 0-3 
are inputted into internal bus side I/O control unit 30 like the case of drawing 4, and it is 
outputted to the A buses 0-3 as it is. 

[0038]Next, the hard disk drive 7 connected to the bus of the identification number 4 breaks 
down, After being exchanged for the hard disk drive 7 with the broken normal hard disk drive 7, 
with the data from the hard disk drive 7 connected to the bus of the identification numbers 0-3. 
Operation in case the data of the hard disk drive 7 connected to the bus of the identification 
number 4 is reconstructed (Ribi Rudo) is explained with reference to drawing 6. 
[0039]The value of C bus 0-3 is inputted into SCSI bus side I/O control unit 32, and the value of 
C bus 0-3 is outputted to it to B busP and B buses 0-2 to the B bus 0-3 side, respectively. The 
value of B busP and B buses 0-2 is inputted into parity generating and the check part 31, the 
data memorized by the hard disk drive 7 connected to C bus 4 by taking the exclusive OR of 
those values is restored, and it is outputted to B bus 3. 

[0040]In SCSI bus side I/O control unit 32, unlike other buses, only B bus 3 serves as an input, 
and data is outputted to C bus 4. It becomes possible to write the data reproduced by this in the 
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hard disk drive 7, and to reconstruct the data of the completely same contents as the broken 
hard disk drive 7. It also becomes possible to lead simultaneously, reconstructing the data 
memorized by the hard disk drive 7 by considering the B bus 0-3 side of internal bus side I/O 
control unit 30 as an input, and outputting that value from the A bus 0-3 side at this time. 
[0041]Transmission of lead data and right data is performed via read/ write parity generating and 
the bus changeover section 19 by the above-mentioned operation between the DATA buffer 18, 
the 1st chunk memory 20, or the 2nd chunk memory 21 (refer to drawing l). 
[0042]Next, data is explained from the chunk memories 20 and 21 to the hard disk drive 7 about 
transfer operation and its operation which transmits data to the chunk memories 20 and 21 from 
the hard disk drive 7 conversely, it mentioned above — as — each SCSI bus 6 — the hard disk 
drive 7 — 1 — or it is connected by more than one. The SCSI control section 22 controls SCSI 
bus 6, and at the time of writing. Chunk memory (1) 20 and chunk memory (2) The data written in 
21 is transmitted to the hard disk drive 7, and the data read from the hard disk drive 7 is 
transmitted to chunk memory (1) 20 or chunk memory (2) 21 at the time of read-out. The reason 
with two chunk memories is for accelerating access to the hard disk drive 7. 
[0043]Hereafter, the data flow at the time of the time of writing and read-out is explained 
collectively. At the time of writing, a write data is transmitted to one of the DATA buffers 18 
among the prepared DATA buffers 18 via the DATAI/F part 17. From the DATA buffer 18, a 
write data is transmitted to chunk memory (1) 20 via a read/write parity generating part and the 
bus changeover section 19. Data is transmitted and memorized by the hard disk drive 7 
connected to SCSI bus 6 via the SCSI control section 22 from chunk memory (1) 20 after 
transmission is completed. Simultaneously with this data transfer, the data which should be 
transmitted to another chunk memory (2) 21 hard disk drive 7 next is beforehand transmitted 
from the DATA buffer 18. By this, after data transfer ending from one chunk memory to the hard 
disk drive 7, without opening useless time, the data of another chunk memory can be 
immediately transmitted to the hard disk drive 7, and improvement in the speed of write 
operation is attained. 

[0044]At the time of read-out, data is transmitted to the reverse in order of hard disk drive 7 -> 
SCSI bus 6 ->SCSI control-section 22 -> chunk memory (1) 20 or chunk memory (2) 21. The 
following read data is transmitted from the hard disk drive 7 to the vacant chunk memories 20 
and 21 during the data transfer from the chunk memories 20 and 21 to the DATA buffer 18 at 
the time of read-out as well as the time of writing. By it, read operation is accelerable. 
[0045]Next, operation when there is a transfer request of a file from the two add-in boards 8 and 
9 is explained with reference to the sequence diagram of drawing 7 and dt ' {) ving 7 is a 
case of the array controller 5 of this embodiment, and is an example in the case of performing 
data transfer via command I/F14 and DATAI/F17 which are shown in drawing 2 between the 1st 
I/F part 3 by the side of the host computer B, and the 2nd I/F part 4, respectively. On the other 
hand, drawing 8 is an example in case only one has I/F, therefore the array controller 5 performs 
data transfer in one I/F in between with the central controlling part 2 for comparison. 
[0046]First, with reference to drawing 8, the case of the comparative example to which the array 
controller 5 and the central controlling part 2 carry out data transfer in one I/F is explained. As 
shown in (1) among drawing 8, transmission of the file A is first requested to the central 
controlling part 2 from the 1st add-in board 8. As shown in (2) among , the central 

controlling part 2 publishes the lead demand of the file A to the array controller 5. 
[0047]Then, as shown in (3) among drawing 8 , within the array controller 5, According to the data 
read of the file A, and said operation procedures, data is transmitted to the DATA buffer 18 from 
the hard disk drive 7 via the SCSI control section 22, the chunk memories 20 and 21, read/write 
parity generating, and the bus changeover section 19 to the demand. 

[0048]As shown in (4) among drawing 8 , the array controller 5 notifies the end of a lead of the 
file A to the central controlling part 2 after the end of a file lead. And by the central controlling 
part 2, as shown in (5) among drawing 8 , after receiving the end of a file A lead, the transfer 
request of the file A is published to the 1st add-in board 8. And as shown in (6) among c. 
8, in the 1st add-in board 8, the transfer start of the file A is notified to the central controlling 
part 2 to the demand. 
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[0049]As shown in (7) immediately after this and among dra wing 8 , the request to the file B 
occurs from the 2nd add-in board 9, and it is notified to the central controlling part 2. However, 
since it is after the transfer start status of the file A was notified by the 1st add-in board 8 to 
the central controlling part 2 at this time, as shown in (8) among araw:rj £, the 1st add-in board 
8 starts transmission of the file A. 

[0050] As for under the data transfer by the 1st add-in board 8 started by (8) among c\..\ o, 
the bus is used for the data transfer from the DATA buffer 18 in the array controller 5 to the 
add-in board 8. For this reason, the central controlling part 2 cannot immediately publish the 
request of the file B from the 2nd add-in board 9. Therefore, as shown in (9) among dravying.8, 
the central controlling part 2 will notify the lead demand of the file B to the array controller 5 for 
the first time, after transmission of the file A from the array controller 5 to the 1st add-in board 
8 is completed. 

[0051 ]And as shown in (10) among drawing 8, in the central controlling part 2, the transmission 
termination status of the file A is received from the 1st add-in board 8. As shown in (1 1) among 
drawing 8, with the array controller 5, file read operation is started from the hard disk drive 7 to 
the lead demand of the file B, and, almost simultaneously with it, the data of the file B read into 
the DATA buffer 1 8 from the hard disk drive 7 is transmitted. 

[0052]As shown in (12) after this end of read operation, and among drawing 8, the array 
controller 5 notifies file lead termination status to the central controlling part 2. To this status, 
the central controlling part 2 publishes the transfer request of the file B to the 2nd add-in board 
9, as shown in (13) among drawing 8. In response to this transfer request, the 2nd add-in board 9 
publishes file B transfer start status to the central controlling part 2, as shown in (14) among 
drawing 8. Transmission of a file is started by this as shown in (15) among drawing 8. An end of a 
file transfer will publish file transfer termination status to the central controlling part 2, as the 
2nd add-in board 9 is shown in (16) among drawing 8 (16). 

[0053]The above is explained with reference to drawing 7 like this embodiment about the 
operation in the case of having two I/F between the central controlling part 2 and the array 
controller 5, although it was a case of the comparative example to which the array controller 5 
and the central controlling part 2 carry out data transfer in one I/F next. 
[0054]The difference of timing with the case of this embodiment shown in the case of the 
comparative example shown in drawing 8 and drawing 7 is from the operation of (8) and (9) 
shown in a figure. That is, since I/F which connects the array controller 5 with the central 
controlling part 2 was one when drawing 8 mentioned above shows, "a notice of a lead demand 
command of the file B" shown in (9) among "the data transfer of the file A" shown in (8) among 
drawing 8 and drawing 8 was not able to be performed simultaneously. In the case of this 
embodiment, almost simultaneously with that (refer to (7) in drawing 7) which the data transfer 
of the file A by the side of the 2nd add-in board 9 starts via the DATA buffer 18 and 17 copies 
of DATAI/F of the array controller 5, to it. The request demand of the file B notified to the 
central controlling part 2 via the 2nd I/F part 4 from the 2nd add-in board 9 is notified to the 
array controller 5 via the 1st I/F part 3 (refer to (8) in drawing 7). Operation of (7) in this ,r ui 
7 and (8) can be performed almost simultaneous. That is, it is because it has the 2nd I/F part 4 
in data transfer, and it has the 1st I/F part 3 in the notice of a command, so it becomes possible 
to perform these two operations simultaneously. 

[0055]In this embodiment, the 2nd I/F part 4 by the side of the host computer B and the 
DATAI/F part 17 by the side of the array controller 5 are prepared as only for DATA 
transmission, The 1st I/F part 3 by the side of the host computer B and the command I/F part 
14 by the side of the array controller 5 were prepared as only for [, such as control commands 
and status, ] control-commands pertinent information. For this reason, as shown in 
the central controlling part 2, Via the 2nd I/F part 4, even if it is during the data transfer of the 
file A between the DATAI/F parts 17 by the side of the array controller 5, The read request of 
the file B notified from the 2nd add-in board 9 can be immediately notified via the command I/F 
part 14 by the side of the array controller 5 via the 1st I/F part 3. And to the request, within the 
array controller 5, as shown in (10) among drawing 7 , the read operation of the file B is started, 
and as shown in (12) among drawing 7 , file B lead termination status is notified to the central 
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controlling part 2 after the end of a lead. 

[0056]ln the 1st add-in board 8 side, transmission of the file A is continued regardless of 
operation of said 2nd add-in board 9, and as shown in (11) after the end of transmission, and 
among drawing 7, file A transmission termination status is notified from the 1st add-in board 8 to 
the central controlling part 2. Therefore the operation after the transfer-request command over 
the file B shown in (13) among draw.r 0 7 is shown hereafter, it is the same as that of the case of 
the data transfer processing to the file A fundamentally mentioned above. 

[0057]Thus, it constituted from a video server of this embodiment so that data transfer between 
the external devices through the central controlling part 2 or the add-in boards 8 and 9 by the 
side of the array controller 5 and the host computer B might be performed in two I/F. That is, 
the 2nd I/F part 4 by the side of a data control command or the host computer B and the 
DATAI/F part 17 by the side of the array controller 5 are prepared as only for DATA 
transmission, The 1st I/F part 3 by the side of the host computer B and the command I/F part 
14 by the side of the array controller 5 were prepared as only for [, such as control commands 
and status, ] control-commands pertinent information. 

[0058]For this reason, even if it is during the data transfer to an external device, for example, 
another control commands from the central controlling part 2 can be received, and data transfer 
high-speed as a whole can be realized. That is, since I/F for control-commands transmission and 
I/F for data transfer have dissociated, Even if the occupied state from the data transfer start of 
the I/F parts for data transfer (the DATAI/F part 17 by the side of the -> array controller 5, the 
2nd I/F part 4 by the side of the host computer B, etc.) to an end arises, Processing of control- 
commands transmission in the I/F part for control-commands transmission (the command I/F 
part 14 by the side of the -> array controller 5 and the 1st I/F part 3 by the side of the host 
computer B) etc. is not affected. 

[0059]When data is conversely supplied from an external device and it writes the data in the 
hard disk drive 7, it is effective similarly. And if the high-speed data transfer between the central 
controlling part 2 and the array controller 5 of it becomes possible as mentioned above since 
this system is a video server, its response time to the supply demand of the video data etc. 
which were carried out from the terminal unit of the data supply point will improve. That is, in the 
case of the system of a video server, it is possible that the request from two or more terminal 
units is advanced by arbitrary timing, but. If a host computer cannot take out directions to an 
array controller to the 2nd request unless the data transfer according to the first request is 
completed, the data transfer according to the 2nd request itself will be overdue. Similarly, the 
response as the whole — 3rd henceforth will be overdue — will fall. Therefore, if command 
sending out from the central controlling part 2 to the array controller 5 side is not influenced by 
the transmission processing for the data supply to an external terminal unit etc. as mentioned 
above with reference to drawing 7, The response in the portion improves and the response to 
the data supply demand carried out from the external terminal unit also improves. 
[0060]When it applies to the system of the video-on-demand (VOD) service which enabled it to 
see the movie etc. which are wished to have when a user wishs especially, Since it is what 
outputs data at any time according to the request from a user's terminal unit, that improvement 
in a response to a data supply demand can be aimed at leads to the progression in quality of 
data supply service. 

[0061 ]As mentioned above, this invention is not limited to such an example at all, and can be 
carried out with the gestalt which becomes various in the range which does not deviate from the 
main point of this invention. For example, although the above-mentioned embodiment explained 
the case where it realized as a video server, If it is a system for which the function of 
transmission is needed outside in the data which command sending out in the array controller 5 
from the host computer B (in this case, central controlling part 2) and the array controller 5 read 
from the hard disk drive 7, it will not be limited to a video server. 

[0062]Although the above-mentioned embodiment explained the thing based on a SCSI standard 
as a premise, it is not limited to such a standard. 
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